FEDERAL AVIATION AGENCY
BUREAU OF FLIGHT STANDARDS
Washington 25, b. C.

February 21, 1961
CIVIL AIR REGULATIONS DRAFT RELEASE NO. 61-3

SUBJECT* Proposed New Part 515 of the Regulations of the Administrator,
"Maintenance Standard Orders for Aircraft Maintenance'

The Bureau of Flight Standards of the Federal Aviation Agency has
under consideration & new Part 515 of the Regulations of the Administrator
The reasons therefor are set forth in the explanatory statement of the
attached proposal which was published today in the Federal Register as a
notice of proposed rule making.

The Bureau of Flight Standards desires that all persons who will be
affected by the requirements of this proposal be fully informed as to its
effect upon them and is therefore circulating copies in order to afford
interested persons ample opportunity to submit commenis as they
may desire.

Because of the large number of comments which we anticipate receiving
in response to this draft release, we will be unable to acknowledge receipt
of each reply. However, you may be assured that all comment will be given
careful consideration.

It should be noted that comments should be gsubmitted in duplicate to
the Docket Section of the Federal Aviation Agency by April 20, 1961.
Thereafter, such comments will be available in the Docket Section to all
interested persons, and an additional period will be allowed for submission
of further comments in response thereto. In order to insure consideration,
such additional comments must be received by May 22, 1961,

Coce /Gaihe

Director,
Bureau of Flight Standards
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ROTICE OF PROPOSED RULE MAKING

As published in the Federal Register
on February 21, 1961 (26 F.R. 1469)

FEDERAL AVIATION AGENCY

[ VACFR Part 5151
[Reg. Docket No. 653; Dratft Relenze Np. 61-3]

MAINTENANCE STANDARD ORDERS
FOR AIRCRAFT MAINTENANCE

Motice of Proposed Rule Making

Pursuant to the autherity delegated to
me by the Administrator (14 CFR
405.27), notice is herehy given that there
Is under consideration & proposed new
Part 515 of the regulations of the Ad-
ministrator, Maintenanece Standard Or-
ders for Aircraft Mainlchanece, as here-
inafter set forth,

Interested persons may participale 1n
the making of the pronosed rules Ly
submitting such written data, views, or
arpuments as they may desire. Com-~
munications should be submitted in du-
plicate to Lthe Docket Section of. the
Federal Aviation Agency, Room B-3186.
1711 New York Avenue NW., Washinglon
25, D.C., prior to April 20, 1961. There-
atter, such eomments will be available in
the Dockel Sectlon to all interested per-
sons,  After expmination of the original
commoents received, interested persons
may sibmit such additional comments
in resputise ihercto as they may desire.
Huch additiohal eomments must be sub-
mitéed prior to May 22, 1961, (Photo-
static copies of comments on file in the
Docket Section mey be obtained upon
paymeiil of the eost of such copies.) AR
original eomments and additional com-
ments in response thereto received by the
dates speclied far receipt thereof will
be consldered by the Administrator be-
fore taking actioh on the proposed rules.
The proposals coltained in this notice
may be changed in the light of com-
ments received.

Maintenance Standard Orders (MSQ's)
would set forth minimum standards for
maintenance, the equipment and facili-
Lies for such maintenance, and the pe-
riods for and the manner in which such

maintenance shall be made. Such Main-
tenance Standard Orders would partici-
larly implement the provisions of section
60Llia? (3) of the Federal Aviation Act of
1958, which require the Administrator to
prescribe, in addition to reasonable rules
and regulations, “miniraum standards
governing, in the interest of safety, (A)
the inspection, servicing, and overhaul of
ajrcraft, aircraft engines, propellers, and
appliances; (B) the equipment and fa-
cilities for such inspection, servicing, and
overhaul; and () in fhe discretioh of
the Administrator, the periods for, and
the manner in, which such inspection,
servicing, and overhaul shall be made
. .." The term “maintenance,” as used
in this proposal, is defined in Part 18 of
the Civil Air Regulations as follows:
"Maintenance, which inhcludes preven-
tive maintenance, is the inspection, over-
haul, repair, npkeep, and preservation of
airframes, powerplants, prepellers, and
appliances, including the replacement of
parts.”

The regulations which sgovern the
malntenance of civil aircraft are found
in various parts of the Civil Alr Regula-
tions, such as Parts 18, 40, 41, 42, 43, 46,
and 52. However, only Part 18 1s ap-
plicable to all certificated civil altoralt,
and all persons who operate or maintain
certificated e¢ivil aircraft are requlred to
comply with the appreopriate provisions
thereof, Section 18.30 reguires that “All
maintenance, repairs, and alterations
shall be accomplished in aecordance with
methods, technigues, and practices ap-
proved by or acceptable to the Adminis-
trator,’ thus, it is appropriate that a
uniform means be provided to state the
approved standard of maintchanee ta be
achieved by the use of such methods,
technigues, and practices.

Heretofore, no clearly establisiied and
uniform means have been provided
whereby persons affected by Part 18
could clearly determine that they weve,
in fact, in compliance with the provi-
sions of section 18.30. Extensive infor-
mation on maintenance methods, tech-



niques, and practicss has been published
from fme to time in the form of infer-
pretations and polictes in § 18.30 of CxQ
Ac¢ronsutics Manusl 18, In addition,
other information of gimilar nature on
the same subject has been disseminsted
by cireular letters, directives, or other
policy materigl I 5 now intepded
graduslly to remove such material, and
to issue MSO's setting farth the approved
standards for the maintenance of cer-
tificated civil aireraft. The MSO's
would contain enly minfmum eonditlons
which must be met hy petsons affected
therelp, &and would oot prohibit or hin-
der the nse of maintenance to provide
& higher level af safety ar to provide
for more maintenance than would be
required by the minjmum conditions.

Each new or amended MSO would be
issued in accordance with the Adminis-
trative Procedure Act in the same man-
ner as this proposal and other regula-
tions. In addition, insafar as passible,
interested persors within the industry
would be afforded the gpportunity of
pariicipating in the development of the
substance of individusl Maintenance
Standard Orders before formal rmle
making action Is propased. Such par-
teipation usually would be afforded by
prior  correspondence, mestings, or
conferences.

A mabstanigial number of DErscns par-
ficipated in an informs] public Asin-
tenanes Requiremenis Copfersnce held
in Washington, B.C., ¢h August 3, 4, and
5, 1960, In which the nature and purpose
of the MSO were discusted, This mest-
ing was initigted by the Bureau of Flizht
Standards to acguaint e avistion -
dustry with the contemplated rule
changes, and o seeX constructive com-
ments. The results of this meeting were
well publicized in the aviation press,
thus affording all interested persons pre-
lxminary notice of possible rule making

The most slgnificant recommendation
made a$ the conference coticerned the
acceptability of equivalent means of
complying with the provisions of an
MO, pertiesdariy where thess might in-
volve mmetheds, techniques, and prec-
tdes. The informal propasal presented
by the Bureau fn the form of a sampls
MSO contalned, in addition to minimum
stapdard criteria, such methods, tech-
niques, and practices which were wark-
ing detafls intended to achieve the pre-
seribed gtandand of maeintenanee. The
proponents of the proposal stated that
the purpose of an MSO would be to pre-
seribe, to the maximum extent passible,
& minimum end quality of mAaintenance,
They also stated that the M5S0 was pot
intended to prescribe detailed methods,
techuoigues, and practices as mandatory
requirements, but thet-in some cases, it
might not be possible to aveid this en-
tirely. Accardingly, as proposed herein,
each ME0 will establish, as far as pos-
sible, ondy minimum standards which
will provide g measure of quality govern-
ing the end product of maintehepes,
Detalled methods, techoiques. or prac-
tices for the performance of mainten-
ance will hot be incorporated in MBO',
except for purposes of clarily or ex-
plapation, or 88 recommendations where
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absodutely necessary to define & stande
ard. In this latier ecase, they will be
incorporated in the form of nonmanda-
tory notes or references to the suhstance
of the MSO. 1In any case where a
method, technique, or practice is incor-
porated into an M30, and the Director,
Burean of Flisht Standards, or his au-
thorized representative, ¢can find that a
proposed alternarive will produce an
equivalent result, he may geeept the al-
ternetive in lien of the specified method,
technique, or prectice,

Even though Part 18 inewwrdes rutes for
the accomplishment of glierstions as
well a5 maintenanes, the Maintengnee
Standard Opders would pertain solely
to maintenanes Tt is contemplated
that the matter of alterations will be
the subject of separate and subsequent
regulatory proposals.

This proposal comprises a Subpart A
and a Subpart B. Subpart A contains
the general provisions applicable to all
Maintenance Standard Orders, while
Subpart B containg required standards
governing specific conditions or types of
maintenance.

The Subpart B, which 1= a part of this
notice of proposed rule making, sets forth
propesed standards for the retreading
of high-speed tires for use on clivil alr-
craft of Dnited States reglstry havihg
ground speeds it excess of 180 miles per
howar. Such proposed standards sre re-
lated to the standerds for the manufac-
ture of high-speed alrcraft tires a3 set
forth in a stparate and previous no-
{ice of proposed rule making as 8 Tech-
nical Standard Order. Because of this
Telstionship, a substantial poriion of this
proposal has been the subfect of prior
discussion with interested tire manufac-
turers. Additional comments have been
recelved on the specific subject of re-
treading high-speed tires by interested
persons who are engaged in the business
of retreading such tires. Such dizeus-
sion and comments have been copsidared
in the preparation of the proposed stand-
ards for tire retreading and, insofar &s
possible, they have been mcnrporabed
berein. Therefore, it is anticipated that
such standards will be found to ke in
cloge accord with existing retreadiag
practices. However, based on the fom-
ment of at least cne manufacturcr of
high-speed aireraft tires, the proposed
standard is eonsiderably less stringent
than that manufacturer would lke to
see as a means of retaining the standard
of excellence in tires which, at least,
that manufscturer would lke to main-
taln. In this connectjon, it must be
remembered that the MSO ssis Iorth
only minimum standards ag & reason-
able means of insuring safe operation of
civil aireraft. As noted elsewhero In thiy
notice, any person who would be aflected
by the proposed MSO for retreading
high-speed tires may voluntarily viilize
higher standards than set forth hersin,
but if this proposal is adopied, no parsgn
may use stapdards which are lower than
those specifed in such MSO.

In considerstion of the foregoing, §&
is proposed to promulgate the new Part
515 of the regulations of the Adminis-
trator set forth below.

(Bam. ‘813(&). 801, 604, 805, snd 607 of fhe

eral Aviatjon Aot of 1988; 72 Stat. 753,
'1’75 T8, TTe; 49 UR.C, 1364(a}. 1421, 1424,
1495, 1427)

Issued in Washington, D.C., on Feb-
rusry 8, 1961,
OsCAr BAERE,
Hrecior, Bureau of
Flipht Stdndards.

PART 515—-MAINTENANCE STAND-
ARD OCRDERS FOR AIRCRAFT
MAINTENANCE

Suhpart A—General
§515.1 Basis

Sections 601, 604, 505, and 607 of the
Federal Aviation Act of 1958, and § 18.30
of this title.

§515.2 Scope.

Subpart B of this part Prescribes
standards for the ascomplishment of
maintenznce, the equipment and fseili-
tles for such mantenance, and the pe-
riods for and the manner in which such
maintenance s made.

§515.3 Applicebilivy.

Unless otherwise speeified in Subpart
B of this part, Maintenance Btandard
Orders issued pursuant to this part shell
be applicable to all certifleated clvil air-
craft of the United States.

Subpard 8&—Maintenaree Standard
Qrder M5Q-A-1
§ 515.10 Rerrend Thigh-speed tires—
MSO-A-1.

{a) Scope and applicabilify. Stand-
ards of this Maintenance Standard Or-
der® are for the retreading of high-speed
tires for use on civil alrcraft of Unlted
Btates registry. They shall apply to all
tires installed on alrcraft having ground
speeds in excess of 160 rafles per hour.

(b} General. FEach retveaded tire
shall comply with subparzfrapbs (1)
through (3) of this paragraph. Ip addi-
tion, each tire shall be retreaded with
msterials apd under a guality control
in complisnee with paragraphs (g) and
(hy of this section to insute that it is
in a condition enabling it 0 meet the
tests prescribed in parasraph (e) of this
section,

{1} Conditign of lire 1o be refreaded.
Tires having breaks in the fabric, due to
firt spots, cuts, cracks, abrasions, ecte.,
shgll not be retreaded unless it 1s deter-
mined or demonstrated that such breaks
will not adversely sffect the safe opera-
tlon of the retresded tire. Damaged
tires shall be determined to be accepta-
ble for retreading in accordance with
accepiable practices.

(2) Marking. The retread fire shall
be permanently marked and shall include
the markings Hsted In subdivisions (1)
throueh (v) of this subparagtraph. The
marking data Tequired of the originasl
tixe manufschirer shall Dot be
obliterated.

1CGpMes may be obtained upan regucst
addressed to: Aeronautical Reference Branch,
Correspondence Ingulry Seotion, MB-136,
Feders! Aviation Agency, Wa{.hinghun ag, D.C.


http://nlqu.es

(i) The letier “R” followed by & nu-
meral “17, “37, ete., to signify the first,
second, ete., time the tire has been re-
treaded,

(i) If the dynamomeler reitead qual-
ification speed is less than the new iire
qualification speed, the retread speed
shall be indicated in front of the letier
<R

(iii) The month and year of tread
applieation.

(v} The name of the retreading com-
pany.

(v} Applicable Maintenance Standard
Order (MSO number) .

(3) Balance. Each retreaded tire
shall be balanced Lo determine that the
static unbalance, in inch-ounces, does
not exceed the following moment values:

(i) Actual tire diameters (d) up to and
ineluding 28 inches; M=0.01d‘40.38d.

(it Actual tire diameters (d) greater
than 28 inches; W=0.0344°—0.3044.

(e} Proof of gualificetion. Critical
tires shall be selected in accordanece with
paragraph (d) of this section and tested
in accordance with parzgraph (e) of this
sectlon. The tires shall he tested on ench
alreraft type and shall withstand the
tests without failure or visiole slgns of
deterioration other than expected tread
wear. In establishing proof of qualifica-
tion, the provisions of subparagraphs (1)
through (4) of this paragraph shall
apply.
(1) Bubstantlation of retread tires
shall be based upon the alrcraft manu-
facturer's data?® showing the aircraft's
characteristics in terms of weight, speed,
deceleration, and groundrell distance.

(2) The aircraft dafa indicated in
subparagraph (1) of this paragraph shall
be used in establishing conservatively
representative load-speed-time sched-
ules * 0 be I'vllowed during Lhe tesls pres
scribed in paragraph (e) of this section.
The representative Jload-speed-time
schedules shall be established in terms of
parameiers defined in subdivisions (1)
through (vill) of this subparagraph.

(1Y §—initial dynamometer
speed in miles per hour;

(1) S/=speed in miles per hour at
which the average <eceleration between
8. and 5, does not exceed the specified
value;

{iily D—constant rate of deceleration
in feetssecond® betwreen S: and S. sneeds,;

(ivy RD—roll distance in feet as de-
termined from the airerafi data:

(v} E—initial tire load In pounds
corresponding with the interscetlon of
Lhe two lines representing the load-iline

test

1 Alrcraft macufasturer's data applicabla
for the substantiation of retrend tires indlcate
the alreraft's ground performanee for the
moexl eritfeal combinatlons of takeoff weights,
sneedn, and center of gravity positions, with
due conslderution to operations at high am-
blent temperatures and from alrports at high
clevationa.

< Titustrations of representative load-speed-
time schedules are c¢ontained In Figures 1
ard 2 of this M5O, It should be noted that
In some instances the form of atreraft data
avallable from the manufacturer needs
replotting to put it into the form of Figures
1 and 2.

“3 .

curve from the alreraft data (see sub-
paragraph (3) of this paragraph);

(vi) L—maximum rated static load
of tire in pounds;

(vii} Tr—time in seconds for applying
load L.;

(vili) T-—elapsed time In seconds in

b
applying load L.— g‘\/%w

(3) The critical load-time curve taken
from the aircrafl data shall be repre-
sented for test purposes by enveloping
straight lines originating from the zero
load point and the L. point.

(4) The critical speed-time (degelera-
tion) curve taken from the aircraft data
shall be represented for test purposes by
a straight line between Lhe speeds $) and
§: in such a manncr that the speed at
any given load is not less than the speed
at that losd indicated by the aireraft
data.

{d} Selection of tires far testing. For
any specific tire size having different ply
ratings, a critical tire shall be selected
for testing. The tire considered coritieal
shall be the one having the highest value
of L./X, ratio (see paragtaph (¢¥i2) (v}
and (vidy. Al tires of the same size
having all equal or lower L./L; ratio, 85
well as an equal ar lesser static load
rating than the tire tested,. shall be con-
sidered &s having been substantiated by
test. If a tire with a greater statie load
rating is to be substantiated, it shall be
tested at that slatic Inad rating, and the
value of I in the test schedule shall be
adjusted to result in the highest L,/I.
ratio of all tires of the same size being
substantiated,

(ey Dynamomeier fesfs. A critical
tire, selected in accordance with para-
geaph (2} of this MSO shall comply with
the condilions of subparagraph (1) of
this paragraph and shall withstand the
tests prescribed in subparagraph (2) of
this paragraph without failure or visible
signs of deterioration other than ex-
pected tread wear. In lieu of the appli-
cable load-speed-time schedules specified
herein, dynamometer tests incorporating
a variable leading procedure which more
realistically simulates actual airplane
periormanece on the runway may be used.

(1) Conditions for tests. The condi-
tions of subdivisions (1) through (viy of
this subparagraph shall apply,

(i} Only a wmanufacturer's approved
tire shall be used for testing, Prior to
retreading, the tire shall he at least 80
percent worn or, alternatively, shall have
simulated serviee use by having been
subjected Lo the tests preseribed ln sub-
paragraph (2} of thils paragraph.

{ii) The dynamometer gualification
specd for which the carcass was de-
signied. The minimum dynamometer
test speeds S, for the corresponding
operational groundspeed ranges shall he
as follows:
Maximum opetationgt

ground speed of

aircraft, mph.:

Dynomameler tost
spead 8, mpis,
1

160-180 - e 80
81200 - 200
201-228 ... 225
e L 250

, (i) In applying the dynamometer
test schedule, a tolerance of =1 second
shall be permissible for the T,, and a
tolerance of 10 percent shall be per-
missible for the titme .. (See parsgraph
(e} (2> (vil) and (viil} of this section.)
When 7. s caleulated by the formula
(see paragraph (¢) (2) (viil) of this sec-
tion}, 8. may be ighored and D is as-
sumed constant throughout the roll
distance RD (Ref. Figure 2},

(iv) The tire inflation during the tests
shail be that necessary to give the same
deflectionn on the fiywheel under the L.
load as the flat plate deflection of the
tire at its rated static load and inflation,

{v) The measurement of carcass tem-
peratures, as required by subpuaragraph
(2) of this paragraph, shall be within
one inch above the ¥im Nange and in the
shoulder or crown area.

(%iy It shall be permissible to run the
tests on & test drum of a fxed mass,
provided that the speeds, loads, and roll
distanee are identical to those which
would exist if the tests were conducted
on an inertia type dynamometer.

{2y Ereculion of tests. The tests
ghall consist of not less than 60 cycles
of T'est A as preseribed in subdivision ()
of this subparagraph, and 50 cycles of
Test B as prescribed in subdivision (i)
of this subparagraph. The time between
cycles of Test A and Test B shall he the
minimwmn to insure carcass peak tem-
peratures of nof less than 160° F. or
contained air peak temperatures of not
less than 140¢ F. for each run. Unavoid-
able deviations Irom these temperatures
shall be noted in the substantiating test
data.

(i) Test A. Each eycle of the lest
shall include a speed eyele and a8 lozd
cycle in accordance with (¢) and (&
of this subdivision,

fa) Spred cycle. The tire shall be
landed ageinst the dynsmometer fy-
wheel rotating at a peripheral speed of
S, mph. Immediately theronfter, the fiy-
wheel periphetal speed shall be decreased
at an average deceleration of D ft./sec.’
until & value of S: is reached. No speei-
fie deceleration need be required below
the speed &,. The peripheral speed of
the flywheel shall be decreased until the
roll distance of R} feet has been cov-
ered, at which time the tire shall be
unlanded.

th) Lood cyele. Upon landing the tire
arainst the dynsmometer fiywheel, the
load shall be ineregsed from zero o L,
pounds withinh T, seconds and fnrther
increased Hnearly with time o a value
of L, pounds within 7, secands after
landing, ot at the moment of unland-
ing, whichiever oceurs first. If the re-
quired roll distance RD feet is not
reached until after T,, the lead shall be
maintained at I. pounds until R is cov-
ered (Ref, Figure 1).

(ii) Test B. TFach cycle of the test
shall include & speed cycle and a load
cycle in accordance with (@) and (0
of this subdivision. In executing this
test, the dynamometer flywheel weight
ghall be such that the kinetic energy
stored up in the dynamometer shall cor-
respond with a speed of 120 mph ahd
the rated maximumm static load of the



tire. The kinetic enerzy shall be com-~
puted as follows:
EE=CWV;
where
KE=Knetic energy, ft.-1hs.,

c=0011,

¥ = tire load, lbs.,

¥ =120 mph.

If the number of fywheel plates does not
result in the exact calculated kinetic
energy, & greater number of plates may
be used and the landing speed decreased
accordingly.

(@) Speed cycle. The tire shall be
landed against the dynamometer fg-
wheel rotating at a peripheral speed of
40 mph and unlanded at zero speed.

(%) Upon landing the tire against the
dynamometer fiywheel, the rated maxi-
mum static load of the tire shall be
applied and held until the tire is
unlanded.

(f) Modified tread. Tires having skid
depths or undertread thickness greater
than those previously yualified shall not
be acceptable unless they are substanti-
ated by showing compliance with para-
graph (e} of this section

(g) Materials. Materials shall beof s
quality which serviee experience and or
tests bave demonstrated to be suitable
and dependabie for use in higi-specdd
tires,

() Quality conirol, A quality con-
trol system shall be established by the
renovaling company to insure that each
tire is in conformity with the provisions
of this section and is in condition for
safe operation. The retreading facility
shall maintain a current file of complete
data describing the inspection and test
procedures applicable to his system.
The Administrator shall be immediately
nptified of any subsequent changes to
the system as it might afect the quality
control. A representative of the Admin-
istrator shall be permitted to make suech
inspections and tests at the renovating
faeilities as might be necessary to deter-
mine complance with the provisions of
this * section. Workmanship shall be
consistent with high grade aircraft tire
retreadityy practices.

) Conformance with aireraft type
design limifs. (1) Retreaded tires in-
tended for use cn a specifie aireraft most
conform to type desien limitations of
such aircraft as may be applicable.

(2) Changes in tread design adversely
affecting heat dissipation, which in turn
could cause tread breakdown or separa-
tion, shall be substantiated by the ap-
plicable dynamometer test requirements
contained berein,

$ This 13 intended to alert the retreader to
giving due consideration io conditions such
as excessive dimensionnl and weight changes
of the tire In the retreading process
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